同変調和写像に対する初期値・最終値問題,II(変分問題とその周辺) by 長澤, 壮之
Title同変調和写像に対する初期値・最終値問題,II(変分問題とその周辺)
Author(s)長澤, 壮之











$(M, g_{M}),$ $(N,g_{N})$ Riemann
$(M, g_{M})=(\mathrm{R}_{+}\cross S^{m}, dt^{2}+f^{2}(t)d\theta^{2})$ ,
$(N, g_{N})=(\mathrm{R}_{+}\cross S^{n}, dr^{2}+h^{2}(r)d\varphi^{2})$
$(S^{m}, d\theta^{2}),$ $(S^{n}, d\varphi^{2})$ $M=$
$\mathrm{R}^{m+1}$ (Euclid ) $f(t)=t$ $f(t)=\sinh t$ $M=\mathrm{H}^{m+1}$ (
)
$U$ $M$ $N$
$U(t, \theta)=(r(i), \varphi(\theta))\in \mathrm{R}_{+}\cross S^{n}$





$\varphi$ : $S^{m}arrow S^{n}$ eigenmap, $e(\varphi)$ = ,
$\mu^{2}=2e(\varphi)$
’
$..= \frac{d}{dt}$ , $/.=$. $\frac{d}{dr}$
(1.1) (1.2)
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. $f$ $[0, \infty)$
(1.3)
$f(t)=at+O(t^{3})$ $(t\downarrow 0)$ a
$f(t)\leq mt\dot{f}(t)$ $(t\in[0, \infty))$ ,
(r) $=br+O(r^{3})$ $(r\downarrow 0)$ $b$
$\text{ }(hh’)’(r)\geq 0$ $(r\in[0, \infty))$
$arrow\vee\vee.-T_{\text{ }}\int^{\infty}\frac{d\tau}{f(\tau)}\iota\mathrm{h}\frac{1}{f(\tau)}\text{ }\not\in h^{-}\tau a$)$\ovalbox{\tt\small REJECT}_{\mathrm{F}g}^{\geq}\text{ }\prime \text{ }\mathbb{R}\text{ _{}0}$
1.1 (cf. [7, Corollary 2.3]). $t_{0}>0$ $r_{0}\geq 0$
(14) $r(t_{0})=r_{0}$
(1.1), (1.2) [$0,t_{0}|$ –
$r(t)\geq 0$ , $\dot{r}(t)=o(\frac{1}{t})$ $(t\downarrow 0)$
12([7, Lemma 3.1]). (1.1), (1.2)
$\dot{r}(t)\geq 0$
$r\equiv 0$




$r$ [7, Lemma 3.1]
13. $T$ $l$
A. $T=\infty,$ $\ell<\infty$ ($r(t)$ )
B. $T<\infty$ , $\ell=\infty$ ($r(t)$ $t=T<\infty$ )




$T$ $P$ (1.2) (1.5) (1.1)
$m=1$ $r(t)\equiv 0$
$\int_{f(0}^{f(\iota}t)\frac{dr}{h(r)}=\mu\int_{0}t)t\frac{d\tau}{f(\tau)}$.

























.. . (1.8) (1.7)
13 [2] 13 –#\beta
14. (1.8)
1. $\int^{\infty}\frac{dr}{\text{ }(r)}<\infty$ s $r(t)\equiv 0$ $\mathrm{B}$ o ‘ $r(t)$
$t=T<\infty$
2. $\int^{\infty}\frac{dr}{h(r)}=\infty$ $r(t)\equiv 0$ $\mathrm{C}$ 1 $r(t)$ $t=\infty$























14 [4] $[3, 7]$
3.1. $\int^{\infty}\frac{dr}{h(r)}<\infty$ (1.2), (1.4) (1.1) –
$\dot{r}(t_{\mathit{0}})$ $r_{0}$ t – $\beta(r_{0},t_{0})$
$\phi$ well-defined
$f(t_{0})^{m} \int_{t_{0}}^{\tau}\frac{d\tau}{f(\tau)^{m}}\leq\emptyset(r_{0},t_{0})arrow 0$ as $\gamma_{0}arrow\infty$
q&
3.1. $\int^{\infty}\frac{dr}{\text{ }(\gamma)}<\infty$ $T<\infty,$ $\ell=\infty$ (1.1), (1.2)
. 11 t>t t $r_{\text{ }}arrow\infty$
3.1
$f(t_{0})^{m} \int t0\frac{d\tau}{f(\tau)^{m}}\leq T\emptyset(r_{0,0}t)<f(t\mathrm{o})^{m}\int_{t0}\infty\frac{d\tau}{f(\tau)^{m}}$
$T<\infty$ 1.3 $\ell=\infty$ $\square$
3.2. (1.1), (1.2), (1.4) $r(t)$ $t\geq t_{0}>0$
$\int_{f}^{f()}0\frac{dr}{h(r)}\leq\mu\int C\mathrm{o}tt\frac{d\tau}{f(\tau)}$
5
3.2. $\int^{\infty}\frac{dr}{h(r)}=\infty$ $T<\infty,$ $l=\infty$ (11), (1.2)




$f(t)=t$ (1.8) 14 $f(t)=t$
(1.1), (1.2)
(4.1) $\{$
$\ddot{r}(t)+\frac{m}{t}\dot{r}(t)-\frac{\mu^{2}}{t^{2}}\text{ }(r(t))\text{ ^{}\prime}(r(t))=0$ ,
$r(0)=0$
41. $r(t)$ (4.1) $\lambda\geq 0$ $r_{\lambda}(t)=\gamma(\lambda t)$ (4.1)
. $\lambda=0$ $r_{\lambda=\text{ }}(t)\equiv 0$ $\lambda>0$ $x=\log t$
$r(t)=\tilde{r}(x)$ $r(t)$ (4.1) $\tilde{r}(x)$
(4.2)
$- \frac{d^{2}}{dx^{2}}\tilde{r}(X)+(m-1)\frac{d}{dx}\tilde{r}(x)-\mu \text{ }2(\tilde{\gamma}(X))^{\text{ ^{}\prime}((}\tilde{r}X))=0$,
$- \lim_{xarrow-\infty}\tilde{r}(x)=0$
$\tilde{r}(x)$ ““ (4.2) $\text{ }\tilde{r}(x+\log\lambda)$ (4.2)
‘ $r_{\lambda}(t)$ (4.1) $\iota$ : $\square$
4.1. $f(t)=t$ $T=\infty,$ $l<\infty$ (1. $\cdot$ 1), (1.2) $r(t)\equiv 0$
,:









42. $\int^{\infty}\frac{dr}{h(r)}<\infty$ $f(t)=t$ $T=\infty,$ $\ell=\infty$ (1.1), (1.2)




















3.1-2, $4.1^{-2}$ 1.4 $f(t)–t$
7
514 $f$ $f(t)=t$













$\int^{\infty}\frac{dr}{\text{ }(r)}<\infty$ ‘ $T^{*}<\infty$ ,
.
$\int^{\infty}\frac{dr}{h(r)}=\infty$ $T^{*}=\infty$
(1.1), (1.2) $r(t)$ 12 $t>0$ $r(t)>0$
t
$\hat{r}_{\lambda}(t_{0})arrow 0$ $(\lambda\downarrow 0)$
$t_{\text{ }}>0$ $\lambda>0$
$r(t_{0})>\hat{r}_{\lambda}(t_{0})$

















eigenmap [6] eigenmap $m$ $n$
$M=\mathrm{R}^{m+1}$ ($f(i)=$ t) $N=\mathrm{R}^{n+1}(\text{ }(r)=r)$ $N=\mathrm{H}^{n+1}$
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